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ABSTRACT OF THE DISCLOSURE 
Filler-containing aqueous dispersions of tetra?uoro 

ethylene polymer having good shelf life are provided, 
said dispersions containing from 5 to 8% by wt. (poly 
mer solids basis) of nonionic surfactant and suf?cient 
water soluble electrolyte, e.g. BaNO3, NaCl, Na2CO3, 
and ammonium acetate, to give the dispersion an ionic 
strength of at least 0.01 moles per kilogram of disper 
sion, the dispersion having a viscosity of at least 50 centi 
poises. 

This invention relates to storage stable ?ller-contain 
ing aqueous dispersions of tetra?uoroethylene polymer. 
US. Pat. 2,717,220 to Pay discloses the preparation 

of a ?ller-containing aqueous dispersion of polytetra 
?uoroethylene in which a nonionic surfactant is present 
in order to maintain the ?ller (cryolite) and PTFE parq 
ticles dispersed. Filler which has a much larger particle 
size than the dispersed polytetra?uoroethylene particles 
tends to settle rapidly in the dispersion, thereby giving it 
a poor shelf life. When sufficient nonionic surfactant is 
added to the dispersion to increase the shelf life of the 
?ller-containing PTFE dispersion, the surfactant loading 
is so high as to cause discoloration in the sintered product 
obtained from the dispersion. 
The present invention provides ?ller-containing aque 

ousdispersions of tetra?uoroethylene polymer which have 
improved storage stability and thereby good shelf life 
obtained through the use of only a moderate amount of 
nonionic surfactant, by virtue of the dispersion having an 
ionic strength of at least 0.01 mols per kilogram of dis 
persion and viscosity of at least 50 centipoises. 

Ionic strength is a measure of the intensity of the elec 
trical ?eld in the dispersion and is de?ned as half the sum 
of the terms obtained by multiplying the concentration of 
each ion in solution in the dispersion by the square of the 
valence of the ion. The ionic strength of the dispersion 
and the ions which de?ne the ionic strength ‘are supplied 
by suf?cient dissolved electrolyte in the aqueous phase of 
the dispersion to give the ionic strength desired of at least 
0.01 rnols per liter of dispersion, and preferably at least 
0.02 moles per liter of dispersion (dispersion basis is 
PTFE, water, and nonionic surfactant). 
Examples of electrolyte are any of the water-soluble 

organic and inorganic ‘acids, bases, and salts. Of the or 
ganic compounds, those acids and salts, of the formula 
RCOOY wherein R is a saturated or unsaturated hydro 
carbon radical and Y is H, NH, or metal, are exemplary. 
Of the inorganic compounds, examples are HCl, H2804 
and bases and salts of metals or ammonium, examples of 
the anionic ‘moiety of the salt being nitrate, sulphate, sul 
phite, carbonate, and halide. Examples of the metal 
moiety in the above-mentioned organic carboxylates and 
inorganic bases and salts are lithium, sodium, potassium, 
copper, barium, manganese, magnesium, calcium, zinc, 
aluminum, and lead. Preferably, the electrolyte does not 
discolor sintered or fused products obtained from the dis 
persion to the extent caused by nonionic surfactant in 
concentrations imparting equivalent storage stability to 

10 

15 

20 

25 

30 

45 

50 

55 

60 

70 

3,830,770 
Patented Aug. 20, 1974 

2 
the ?ller-containing dispersion, and more preferably, the 
electrolyte yields a white or colorless residue when 
heated at temperatures of 340° C. for 5 minutes. 
The electrolyte can be added to the dispersion either 

as an aqueous solution or as dry solid which dissolves in 
the dispersion. The storage stability of the ?ller-contain 
ing aqueous dispersion of tetra?uoroethylene polymer in 
creases with increasing amount of electrolyte added to the 
dispersion in concentrations greater than 0.01 moles per 
kilogram of dispersion. Generally, ‘an ionic strength of no 
more than 0.3 moles per kg. of dispersion is required for 
reasonably long shelf life. 
The nonionic surfactant component of the dispersion 

is critical in the sense that at least 5% by weight of this 
surfactant must be present in the dispersion in order for 
the added electrolyte to provide the ‘bene?cial elfect of 
improved storage stability without causing coagulation of 
the dispersion. If the nonionic surfactant content is in 
creased to 11% by weight, the sintered or fused product 
obtained from the dispersion will have a distinct brownish 
color. Thus, in order to minimize discoloration caused by 
the nonionic surfactant, a concentration as close to 5% 
by wt. as possible is desired; as the polymer solids con 
centration in the dispersion is decreased from 60% by 
weight, greater amounts of the nonionic surfactant are 
required. Generally from 5 to 8% by weight of the sur 
factant will prevent coagulation when the electrolyte is 
added. All nonionic surfactant contents disclosed ‘herein 
are based on the weight of the tetra?uoroethylene poly 
mer solids (dispersed particles) in the dispersion. 
The nonionic surfactant component is any nonionic 

surfactant which is soluble in water at room temperature 
(20-25° C.) at the concentration desired and can be 
composed of a single nonionic surfactant or a mixture of 
nonionic surfactants. Typically, the nonionic surfactants 
are prepared as reaction products of ethylene oxide, 
which imparts a hydrophilic moiety to the surfactant 
with other compounds which impart hydrophobic 
moieties to the surfactant, such as propylene oxide, 
amines, saturated and unsaturated aliphatic alcohols and 
aliphatic acids, and alkyl phenols. For purposes of illus 
tration, some of the foregoing mentioned nonionic sur 
factants are further illustrated hereinafter by the for 
mulae: 

R’[O(A),,H]x 
wherein (A)n is the group {-C2H4O~}n or a mixture of the 
groups {C2H4O~),, and ecansoab, wherein n‘ in each in 
stance is an integer of from 2 to 50 and preferably 2 to 
18, b is an integer of 0 to 30, and a is an integer of at 
least 2, a+b being equal to n; x is an integer of l, 2, or 3; 
and R’ is an aliphatic ‘hydrocarbon group which can be 
saturated or unsaturated, straight-chain, branched, or 
cyclic, and will generally contain from 8 to 24 carbon 
atoms, preferably from 8 to 18 carbon atoms; examples 
of R groups include oleyl, stearyl, tridecyl, lauryl, decyl 
and the groups derived from aliphatic glycols and triols; 
R2-—C6H40(B)mH, wherein B is the group {»C2H4O—}c or 
a mixture of the groups {-C2H4O—}c and {C3H6O-)d, 
wherein m in each instance is an integer of from 2 to 50 
and preferably 8 to 20, d is an integer of 0 to 30, c is an 
integer of at least 2, c+d being equal to m; R2 is a 
monovalent ‘aliphatic and usually saturated hydrocarbon 
group containing 4 to 20 carbon atoms and preferably 8 
to 12 carbon atoms; 

R8 

RL-I!I[(CHICHQO)DH]I 
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wherein p is an integer of 2 to 50, z is an integer of 1 
or 2, R4 is an alkyl group containing 1 to 8 carbon atoms, 
R3 is a chemical bond to a group {-CH2CH2O)I,H, when 
2 is 2 and an alkyl group of 1 to 8 carbon atoms when 
z is 1, with the provisio that at least 5 carbon atoms are 
provided by R3+R4; the polyalkylene oxide block copoly 

_ mers of the formula 

wherein f is an integer of from 15 to 65 and e and f are 
integers sut?ciently large that e+g total 20 to 90 percent 
of the total weight of the polymer. For each of the sur 
factants of the foregoing described formulae, the hydro 
phobic and hydrophilic moieties are proportioned such 
and the total molecular weight is such that the surfactant 
is water soluble. Speci?c surfactants within these formulae 
include 

(“Triton” X-100). 
The tetra?uoroethylene polymer in the dispersions in 

cludes polytetra?uoroethylene and copolymers thereof 
with up to 35% by weight of a different per?uo 
rinated ethylenically unsaturated monomer. Examples of 
such monomers include hexafluoropropylene, higher per 
?uoroalkenes such as those containing from 4 to 10 car 
bon atoms, per?uoro (alkyl vinyl ethers), e.g., per?uoro 
(methyl, ethyl, or vinyl ethers), and per?uoro(2-methyl— 
ene-4-methyl - 1,3 - dioxolane). Small amounts of these 
monomers, e.g., less than 1% by weight, copolymerized 
with tetra?uoroethylene, give a copolymer which has been 
referred to in the art as modi?ed polytetra?uoroethylene 
because the high melt viscosity and non-melt fabricability 
of the homopolymer is retained, the melt viscosity being 
greater than 1><109 poises at 380° C. and a shear stress 
of 0.457 kg./cm.2. Under appropriate polymerization 
conditions and monomer contents greater than 1% by 
weight in the copolymer, melt fabricable tetrafluoroethyl 
ene copolymer is obtained having melt viscosities from 

15 

25 

1><103 to 1><106 poises at 380° C. and a shear stress of . 
0.457 kg./cm.2. 
The polytetra?uoroethylene, including modi?ed poly 

tetra?uoroethylene, in the dispersions of the present in 
vention is the aqueous dispersion (called ?ne powder in 
the coagulated and dried form) type of polytetra?uoro 
ethylene as distinguished from the granular type polytet 
ra?uoroethylene. The aqueous dispersion type is obtained 
by polymerization in an aqueous medium containing dis 
persing agent, such as from 0.2 to 0.8% by weight (water 
basis) of ammonium poly?uorocarboxylate containing 
from 7 to 10 carbon atoms, to form an emulsion of poly 
tetra?uoroethylene particles in water. These particles 
have a size (diameter) generally within the range of 0.1 
to 0.5 micron as do the particles of all the tetrafluoro 
ethylene polymers described herein. The preferred tetra 
fluoroethylene polymer concentration in the dispersion 
is 55 to 65% based on the weight of the dispersion (tetra 
?uoroethylene plus water plus non-ionic surfactant). The 
pH of the dispersion can be adjusted to be at least 7 to 
minimize corrossive attack on metal surfaces by the ad 
dition of a basic compound to the dispersion. 
The ?ller ‘used in the compositions of the present in 

vention is a particulate solid that is insoluble in the aque 
ous dispersion of polytetra?uoroethylene. Preferably, the 
?ller is white or colorless so as not to discolor the poly 
mer product of the dispersion after sintering or fusing. 
The ?ller is of rather coarse particle size, i.e., at least 
25 microns in average particle diameter, as opposed to 
colloidal size particles of 5 microns in average particle 
diameter and usually much less as would be character 
istic of pigments and colloidal silica and alumina. Col 
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4 
loidal size particles are rather easy to keep in the dis 
persed state in aqueous medium while the larger particle 
sizes which characterize the ?ller used in the present in 
vention tend to settle rapidly in the absence of electro 
lyte, e.g., within hours, within the dispersion, even in the 
presence of 5 to 8% nonionic surfactant, whereby the 
shelf life is too short. The maximum particle size toler 
able for ?llers used in the present invention will depend 
on the density of the ?ller and degree of storage sta~ 
bility desired; generally, the average particle diameter 
Will be no greater than 100 microns to insure complete 
encapsulation of the ?ller in a reasonable number of 
passes of an article being coated by being passed through 
the dispersion of the present invention. Examples of ‘?ller 
that can be used in the present invention include inor 
ganic mineral‘ ?llers such as diatomaceous earth, lime 
stone, talc, and carbon and ?nely divided metal and glass. 
The preferred ?ller is glass beads which are generally 
round in shape and have an average particle diameter 
of 30 to 70 microns (wet sieve). 
The preferred ?ller content in the aqueous dispersion 

of the present invention is from 20 to 40% based on the 
weight of tetra?uoroethylene polymer plus ?ller in the 
dispersion. Lesser concentrations of the -?ller generally 
lead to the formation of cracks in the sintered polytetra 
?uoroethylene obtained from the dispersion, which will 
generally be in the form of a coating. In cases where the 
?ller is a compatible polymer, such as granular poly 
tetra?uoroethylene or PTFE of different molecular 
weight, lower ?ller concentrations such as down to 10% 
by wt. can be used without causing excessive cracking 
in the sintered PTFE coating obtained from the disper 
sion. Greater concentrations of the ?ller reduce the ulti 
mate elongation of the sintered or fused composition to 
an undesirable extent. An elongation of at least 50% in 
the sintered or fused product is desired for compositions 
of the present invention which are used in applications 
subject to folding or ?exing such as the coating of archi 
tectural glass fabrics. 

Preferably the ?ller-containing aqueous dispersions of 
tetra?uoroethylene polymer of the present invention have 
a viscosity of at least 50 centipoises and more preferably 
at least 70 centipoises. Viscosities described herein are 
measured using a Brook?eld Viscometer (model LVF) 
operating at 60 r.p.m. at 25° C. using the appropriate 
spindle for the viscosity range in which the measured 
viscosity falls. These are goal viscosities which form a 
principal criterion for nonionic surfactant and dissolved 
electrolyte concentration (ionic strength) in the disper 
sion for a particular polymer and ?ller concentration in 
the dispersion. Thus, the surfactant concentration will 
generally be set as low as possible at 5% by wt. or above 
because of the discoloration problem, but in a su?icient 
amount to avoid coagulation when electrolyte is added, 
and the electrolyte addition will be in a su?‘icient amount 
to give the dispersion viscosity desired. As the polymer 
and ?ller concentrations change, especially the former, 
the nonionic surfactant concentration must also change 
(in an inverse relationship) to provide the stability nec 
essary to withstand the electrolyte addition. Generally, 
the present invention is applicable to concentrations of 
45 to 75% by wt. of tetrafluoroethylene based on the 
weight of the dispersion, with the lower amount being 
limited by the relatively large amount of nonionic sur 
factant needed for dispersion stability and the concom 
itant discoloration resulting therefrom. 

The dispersions of the present invention are useful for 
coating articles, especially heavy weight glass fabrics, i.e., 
weighing at least 8 oz./yd.2 (277 g./m.2), because such 
fabrics will generally have apertures between the yarn 
of the fabric of at least 6 mils (0.15 mm.) in the smallest 
width dimension. The ?ller in the dispersions of the 
present invention helps ?ll up these apertures with coat— 
ing material with fewer re-coating steps than if the ?ller 
were omitted. The resultant heavy weight glass fabric 
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with a continuous coating of residue of dispersion of 
the present invention after drying and sintering (PTFE) 
or fusing (melt fabricable tetra?uoroethylene copolymer) 
is especially useful in architectural applications such as 
for an in?atable roof. In such application, the preferred 
?ller is glass, especially glass beads, because of its trans 
lucency and colorless nature, the resultant coated glass 
fabric also being translucent to sunlight. In such appli 
cation, the dispersion coating composition of the present 
invention is free of pigment because pigment would 
render the coating and thus the coated glass fabric opaque. 
The following Examples are intended as being illus 

trative of the present invention and not as a limitation 
on the scope thereof (parts and percents are by weight 
unless otherwise indicated) : 

C21 
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6 
each case, the ?rst coating applied to the fabric was pure 
PTFE obtained from the starting PTFE aqueous disper 
sion described above but diluted with water to about 50% 
by weight polymer solids; this undercoat prevents the 
relatively abrasive ?ller material of the subsequent coats 
from contacting the glass fabric. After coating with the 
?ller-containing PTFE aqueous dispersion of this inven 
tion, the resultant coated glass fabric was then immersed 
in an aqueous dispersion of tetra?uoroethylene/hexa 
?uoropropylene copolymer (15-20% by weight hexa 
?uoropropylene) to top coat the PTFE-?ller coating with 
compatible fusible polymer to insure the healing of any 
microscopic cracks in the PTFE-?ller coatings. Further 
details of these experiments and results are given in 
Table I. 

TABLE I 

Filler, PTFE aqueous dispersion 

Filler 
Salt Ionic cone, wt. 

conc., wt. strength, percent Wt. 01 
percent moles} P’I‘FE coated 

Fabric dispersion ,000 g. plus ?ller Number fabric, 
type Salt basis dispersion basis of passes 1 oz./yd.2 Appearance 

Example number: . 
1 A Pb(N0a)a 2 0. 18 30 6 41. 1 Yellow smooth coating without 

bubbles or cracks. 
BB.(NO3)2 2 0.23 30 5 37.5 Same as Ex. 1 except white. 
Ba(NOa)1 1 0.11 30 5 42.0 Same as Ex. 2. 
B8.(NO3)1 0. 5 0. 06 30 5 43. 1 Do. 
Ba(NO_-t)1 0. 2 0. 02 30 5 48. 0 Do. 
None4 ______________________ _- 30 3 21. 8 Color tan to brown. 
Ba(N03)1 0.2 0.02 30 3 22.8 Same as Ex. 2. 
NHtNOa 0. 2 0. 03 35. 7 3 22. 3 Same as Ex. 2 except o?-wh t 
NazCOs 0. 2 0. 06 35. 7 3 23. 7 Same as Ex. 2 except light g a y 

1 Includes PTFE undercoat and TFE/HFP copolymer topcoat. 
2 Final weight including all coat. 
3 Not resized after heat cleaning. 
4 Salt omitted from dispersion and 4.5 wt. percent (polymer basis) additional "Triton" X-100 nonionic surfactant added to PTFE aqueous dispersion. 

EXAMPLES l to 9 

The PTFE aqueous dispersion used in these experi 
ments contained 60% by wt. PTFE solids (dispersed par 
ticles) dispersion basis (PTFE, surfactant, water), 6.5% 
by wt. “Triton" X-100 nonionic surfactant and had an 
average particle diameter of 0.20 microns. A weighed 
quantity of glass beads (av. part. dia. of 30-44 micron) 
as the ?ller was added as a dry particulate solid to this 
dispersion and stirred at an energy input of about 10 
h.p./3785 liters to disperse the ?ller while avoiding co 
agulation. During this stirring a weighed quantity of dry 
electrolyte (salt in these experiments) was added to the 
dispersion and stirring was continued for about 15 min 
utes. The resultant dispersion unless otherwise indicated 
was used to coat various glass fabrics of the following 
types: 

Fabric weight Thick 
———-——————- ness 

Fabric type Yarn type oz./yd.z gJm.2 Weave mm 

A- - __ Beta 150 2/2-.- 12 416 35 x 35 0. 41 
_ __ Beta 150 4/3.“ 18 623 18 x 18 0. 66 
_ _. Beta 150 4/2-.- 12 416 20 x 17 0.55 

D ____________ __ 225 3/2 ______ ._ 8. 8 304 32 x 21 0.30 

Prior to coating, each fabric was heat cleaned at an oven 
temperature of about 540° C. and then dipped into an 
aqueous silicone emulsion (Dow Corning ET-4327), 
1-5% by wt. silicone, to resize the fabric with high tem 
perature resistant material. The fabric was then dried 
at an oven temperature of ZOO-260° C. The fabric was 
coated by immersion in the dispersion for about 30 sec 
onds, followed by wiping excess dispersion from the 
fabric surface and continuous passage through a vertical 
oven having a drying zone at 150 to 260° C. and a sin 
tering zone operating at a temperature of about 370° C. 
at the exit end of the oven. This coating operation was 
repeated to get the loading desired on the fabric. In 
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The discoloration caused by 11% by wt. concentration 
of nonionic surfactant is shown in Example 6. The yel 
low, off-white and gray colorations obtained for the sin 
tered coatings of Examples 1, 8, and 9 were much less 
intense and, therefore, less objectionable than the color 
of the Example 6 coating. All the coatings were trans 
lucent. All the ?ller-containing dispersion compositions 
exhibited shelf life, of greater than one week (no per 
ceptible settling of the glass beads to the bottom of the 
storage vessel). In contrast when the electrolyte was 
omitted from the ?ller-containing dispersion (6.5% non 
ionic surfactant), the ?ller settled to the bottom of the 
storage vessel within several hours. 

EXAMPLES 10-33 

To a dispersion of known polymer and nonionic sur 
factant content were added nonionic surfactant and Wa 
ter to give the polymer, and nonionic surfactant concen 
trations recorded in Table II while stirring moderately 
with a Brook?eld counter-rotating agitator at room tem 
perature. Electrolyte was ‘then added to the dispersion 
during this stirring, followed by the addition of glass 
beads and further stirring for about 5 minutes to give 
35% glass by weight, based on polymer in the dispersion. 
The beads were type (A) Potter Bros. #3000, passing a 
325 mesh screen (44 microns), or (B) Preiser glass beads, 
passing a 380 mesh screen, each type having an average 
particle diameter greater than 30 microns. 
The pH of the dispersion prior to electrolyte addition 

was basic (pH of 9) by NH4OH addition. After elec 
trolyte addition the pH of the dispersion was estimated 
using “Hydrion” pH paper. Further details of these ex 
periments and results are given in Table II. 
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TABLE II 

Wt. Nonionic Electrolyte 
percent surfactant, Ionic 
P , wt. Wt. strength, 

Glass disper- percent _ percmt moles/kg. Storage 
bead sion PTFE PTF E of dis- Viscosity, stability, 
type basis basis 1 basis persion cps. days 2 

Example: 
10 (control)- .. B 59. 8 6. 5 None ca. 0.0004 21. 4 Poor 
11 B 60. 0 5. 0 KNOs 0. 4 . 024 30.1 Poor 

60. 0 7.0 KNOs (l. 4 0. 024 225 20+ 
60. 1 6. 1 KNO; 0. l7 0. 01 32. 2 Poor 
60. 1 6.1 KNO; 0. 5 0.03 133 12+ 
60.0 6.0 KNOa 0. 4 0. 024 58. 3 ________ _ 
50.0 6.0 KNO; 0. 4 0.02 9. 7 Poor 
60.1 6.1 Ba(NOa)a 0.13 0. 009 19. 5 Poor 
60. 1 6. 1 Ba(NO3)g 1. 3 0. 09 282 12+ 
60. 1 6.1 KgSOl 0. 087 0. 009 25. 5 P001‘ 
60.1 6. 1 K2504 0. 29 0. ('3 233 12+ 
60.1 6.1 NagCOs 0. 053 0. 000 19.9 P001‘ 
60. 1 6.1 N21200: 0.18 0.03 86. 5 12+ 
60. 1 6. 1 NaCl 0. 097 0. 01 18. 5 Poor 
60.1 6.1 NaCl 0. 29 0.03 126 11+ 
60. 1 6. 1 Ba(OH)2 0.086 0. 009 23 Poor 
60. 1- 6. 1 Ba(OH)2 0. 29 0.03 142 11+ 
60.1 6. l NHi acetate 1.4 0.1 233 7+ 
60.1 6. 1 Oxalic acid 5 2. 3 __________ __ 222 7+ 
60. 1 6. 1 H01 0. 56 0. 1 940 6+ 
60. 1 6.1 NaOH 0. 67 0.1 264 4+ 
58.0 7.0 Ba(NO3)-z 1. 3 0. 09 661i 4+ 
58.0 5. 0 names). 1. 3 0. 09 165 3+ 
60.0 8.0 KNOa 0.17 0. 01 205{ gi 

1 h onionic surfactant for Exs. 10 to 30 and 33 was “Triton” X-lOO, for Ex. 31 was ethoxylated aliphatic 
alco'iiola tlilelieved to have the formula CH3(CHz)sCHq(OCHzCHg)5OH, for Ex. 32 was a mixture of 2.8% of the 
surfactant of Ex. 31 and 2.2% “Triton” X-100. 

2 The rating of poor means’ glass beads settled in less than one day; the indication + after days means the 
stability was ior a longer period of time than the numLer of days given, time not permitting determination of the 
stability end point for such dispersions. 

3 Electrolyte formed in situ, thought to be ammonium salt 0! oxalic acid. 

Storage stability of the dispersions in Table II was ob 
served by storing the dispersion in a glass vessel at room 
temperature and inspecting for accumulation of glass 
beads at the bottom of the vessel. Examples ll, 13, 16, 
17, 19, 21, 23, and 25 are included in Table Hifor com 
parison purposes to show either insuf?cient HOII-IOHIC sur 
factant or ionic strength for a minimum storage stability 
of at least one day. The viscosities of the dispersions of 
these comparison Examples are all less than 35 centipoises. 
On the other hand, the viscosities of the dispersions hav 
ing storage stability of at least 3 days (Examples l2, l4, 
l5, 18, 20, 22, 24 and 26 to 33) all were at least 86.5 
centipoises (the viscosity of the dispersion of Example 15 
was not measured). These high viscosity dispersions were 
pseudo-plastic, i.e., showing increasing viscosity with de— 
creasing shear rate. Extrapolation of results between these 
levels of storage stability suggests that a minimum of 50 
centipoiscs in viscosity is desired for storage stability 
greater than 1 and preferably greater than 2 days. The 
dispersions of the comparison Examples can be made more 
storage stable by increasing surfactant content (compare 
Ex. 11 and 12) or electrolyte content (compare Ex. 17, 
18, and 32) . 
The pH’s of some of the dispersions after electrolyte 

addition were as follows: pH of 9 for Ex. 11 and 12; pH 
of 8 for Ex. 27; pH of 10 for Ex. 30; and pH of 1 for 
Exs. 28 and 29. 

EXAMPLE 34 

The procedure of Examples 10-33 was followed to 
make a ?ller-containing aqueous dispersion of tetra?uoro 
ethylene/hexa?uoropropylene copolymer (15—20% by wt. 
HFP) in which the copolymer concentration was 55% by 
wt. (dispersion basis), the “Triton” X-100 concentration 
was 10% by wt. (copolymer basis), the ?ller was type A 
glass heads at a concentration of 35% by Wt. (copolymer 
basis), the electrolyte was Ba(NO3)2 at a concentration 
of 1.4% by wt. (copolymer basis) to give an ionic strength 
for the dispersion of 0.09 moles/kg. of dispersion (co~ 
polymer, surfactant, and water). The viscosity of the dis 
persion was 416 cps. and the dispersion exhibited a stor 
age stability of four days and was still going. The high 
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viscosity of this dispersion suggests that the nonionic sur 
factant concentration can be reduced somewhat and rea 
sonable storage stability still be retained. 
As many apparently widely di?erent embodiments of 

this invention may be made without departing from the 
spirit and scope thereof, it is to be understood that this 
invention is not limited to the speci?c embodiments there 
of except as de?ned in the appended claims. 
What is claimed is: 
1. An aqueous dispersion consisting essentially of 45 

to 75% by weight of poly tetra?uoroethylene or copoly 
mers of tetra?uoroethylene with up to 35% by weight of 
a di?erent per?uorinated ethylenically unsaturated mono 
mer and 10 to 40% by weight ?ller, polymer plus ?ller 
basis, said polytetra?uoroethylene or copolymers of tetra~ 
?uoroethylene having a melt viscosity of a minimum of 
1x106 poises at 380° C., said ?ller having an average 
particle size of at least 25 microns, said dispersion con 
taining particles of tetra?uoroethylene polymers of 0.1 
to 0.5 microns in diameter and having dissolved in said 
dispersion at least 5.0% by weight of nonionic surfactant, 
polymer basis, and sufficient inorganic electrolyte to give 
said dispersion an ionic strength of at least 0.01 moles per 
kilogram of dispersion, said dispersion having a viscosity 
of at least 50 centipoises. 

2. The dispersion of Claim 1 wherein the polymer con 
centration is 55 to 65% by wt. 

3. The dispersion of Claim 1 wherein the polymer is 
polytetra?uoroethylene. 

4. The dispersion of Claim 1 wherein the surfactant 
concentration is from 5.0 to 8.0% by wt. 
. 5. The dispersion of Claim 1 wherein said electrolyte 
is an inorganic barium salt. 
_ 6. The dispersion of Claim 1 wherein said electrolyte 
is an inorganic potassium salt. 

7. The dispersion of Claim 1 wherein said ?ller is glass 
and its concentration is 20 to 40% by wt. 

8. The dispersion of Claim 7 wherein said glass is in 
the form of beads. 

9. The dispersion of Claim 1 wherein the nonionic 
surfactant is an ethoxylated aliphatic alcohol or ethoxy 
lated alkyl phenol. 



10. The dispersion of Claim 1 wherein said electrolyte 
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